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INTRODUCTION
Chronic pain lasts beyond twelve weeks. It can also be divided into 
non-specific and specific types. Specific low back pain originates in 
the spine due to a particular disease or anatomical issue, while non-
specific low back pain occurs when a specific disease or structural 
cause cannot be found. In over 90% of cases, the pain is non-
specific [1]. Worldwide, 619 million people suffer from low back pain 
[2]. A study indicated that low back pain is frequent among Indian 
young adults aged 18-35, with a rate of 42.4% annually and 22.8% 
weekly [3]. Prolonged low back pain can lead to decreased work 
productivity, financial burdens, and limited movement, impacting 
school, work, and community participation. Therefore, appropriate 
management is necessary [1].

Numerous guidelines state that exercise is the best course of 
treatment for low back pain, but they also point out that there is 
no proof that one type of exercise is better than another [4]. A 
significant issue for a physiotherapist is when patients do not 
follow their prescribed exercise regimen [5]. A research indicates 
that younger individuals are more likely to drop out or not adhere to 
treatment [6]. Understanding poor adherence to exercise is crucial 
for treatment success and symptom recurrence. Factors like low 
self-efficacy, fear of pain, and the inability to incorporate exercises 
into daily life can hinder adherence [7-9].

Appropriate action must be taken to develop suitable programmes 
for the management and prevention of low back pain in society 
since it harms a person’s quality of life [10]. Digital health tools, 

accessible through computers, mobile phones, or web-based 
applications, are a new approach to enhance empowerment and 
self-education among individuals [11]. According to a systematic 
review, persons with persistent low back pain are becoming more 
and more comfortable with utilising health applications. They 
found three excellent apps, but there is no proof that they help with 
patient outcomes [12]. Patients find new technology like virtual 
reality and information and communication technologies appealing 
but cannot replace personal interaction between the patient and 
the caregivers [13].

The combination of web-based physiotherapy and supervised 
physiotherapy is referred to as ‘blended physiotherapeutic care’ [14]. 
Studies in the Netherlands have reported a blended physiotherapeutic 
module for low back pain and hip or knee osteoarthritis, with patients 
expressing high satisfaction [15-19]. There are several reasons why 
people in India are not adhering to physiotherapy management, and 
the social media videos available are not supported by research. To 
date, no research has been conducted in India to demonstrate the 
feasibility of a blended physiotherapeutic module for young people 
suffering from NSCLBP.

Therefore, the aim of the study was to develop a blended 
physiotherapeutic module and evaluate the feasibility among young 
adults with NSCLBP. The primary objective was to identify individual 
factors inhibiting adherence to the face-to-face intervention and the 
effect of a blended physiotherapeutic module on functional disability 
and pain.
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ABSTRACT
Introduction: Non-Specific Chronic Low Back Pain (NSCLBP) 
is a prevalent non-communicable disease in India, burdening 
individuals psychologically and socially. Due to economic 
constraints, people prefer self-management rather than seeking 
professional advice. Therefore, their go-to search strategy for 
self-management is social media platforms. Many researchers 
have identified a lack of evidence in these social media videos.

Aim: To develop and evaluate the feasibility of a blended 
physiotherapeutic module for young adults with NSCLBP.

Materials and Methods: This feasibility study was conducted 
at Nitte Institute of Physiotherapy, NITTE (Deemed to be 
University), Deralakatte, Mangaluru, Karnataka, India from July 
2023 to December 2023. This study involved three phases: 
identifying modifiable risk factors for exercise adherence in 
individuals with NSCLBP, developing a module, and evaluating 
its feasibility. Twenty-four young individuals with low back pain 
were given the blended physiotherapeutic module for four 
weeks, consisting of three sessions per week. The first two 
sessions were conducted online, and the following session was 
face-to-face. The data were analysed using SPSS software 

(SPSS Inc.; Chicago, IL) version 29.0.10. The collected data 
were summarised using Descriptive Statistics: frequency, 
percentage; mean, and Standard Deviation (SD). To compare 
the Quebec Back Pain Disability Scale (QBPDS) and Numerical 
Pain Rating Scale (NPRS) scores, repeated measures ANOVA 
was employed. The Bonferroni test was utilised for pairwise 
comparisons of QBPDS and NPRS scores. A p-value <0.05 was 
considered significant.

Results: In this study, the average percentage of individuals 
who performed exercises for four weeks was 22 (91.7%), 
indicating high adherence. There was a significant difference 
(p-value <0.05) in the QBPDS as well as the NPRS from baseline 
to weeks -2, 3, and 4.

Conclusion: The developed blended physiotherapeutic module 
for NSCLBP individuals was found to be feasible. Positive 
results were identified in reducing pain and disability after two 
weeks. This study aids individuals struggling with physiotherapy 
exercises in a digitalised society, suggesting that future research 
could incorporate real-time movement analysis and regional 
language databases and software that should be validated.
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because qualitative research is considered the most effective way 
to understand and identify patients’ needs, representing a person-
centred and humanistic approach to uncovering patients’ thoughts 
and actions [25].

Phase 2: module development

The blended physiotherapeutic module comprised a real-time 
exercise module and an educational module. For the online 
intervention mode, the exercise module video was recorded in 
the research lab using a cell phone and tripod. The tripod’s height 
was adjusted and maintained consistently throughout the exercise 
video recording. This module included six exercises selected for 
their safety and simplicity in treating chronic non-specific low back 
pain patients. The exercises featured in the module were pelvic 
bridging, pelvic bridging with one leg lift, crunches, cycling, plank, 
and alternate arm and leg elevation in the quadruped position 
[Table/Fig-1,2]. These exercises were real-time-based and provided 
instructions for proper execution [Annexure-2].

MATERIALS AND METHODS
This feasibility study was conducted among young adults at 
Nitte Institute of Physiotherapy, NITTE (Deemed to be University), 
Deralakatte, Mangaluru, Karnataka, India from July 2023 to 
December 2023.

Ethical clearance for this study was obtained from the Nitte 
Institutional Ethics Committee of Nitte Institute of Physiotherapy, 
Mangaluru, Karnataka, India on 09-02-2023 (Ref: NIPT/IEC/
Min//12/2022-2023). This study was registered with the Clinical 
Trial Registry-India on 28/04/2023 with the registration number 
CTRI/2023/04/052097. Before participation, all participants were 
provided with information about the trial process, and informed 
consent was obtained from each participant. Participants were 
informed that they could withdraw from the trial at any point if they 
were unwilling to continue.

inclusion criteria: Young adults aged 18-25 years with NSCLBP, 
individuals experiencing pain lasting more than 12 weeks, and 
those with a NPRS of 3 or less [20] were included in this study. 
Participants falling under the low and Medium-risk categories in the 
Keele STarT Back Screening Tool [21] were eligible, provided they 
could read and understand English.

This study specifically included individuals with a NPRS of 3 or 
less because those with severe pain may struggle to establish 
an exercise routine and may anticipate higher levels of pain [22]. 
Additionally, the study involved a blended physiotherapeutic module, 
a novel approach that required participants to perform unsupervised 
exercises two days a week, potentially increasing the risk of pain 
provocation.

The Keele STarT Back Screening Tool consists of a 9-item 
screening form incorporating physical and psychosocial elements. 
It categorises individuals with low back pain into three groups  
(high-risk, medium-risk, and low-risk) based on their risk of 
chronicity. Those scoring between 0-3 are classified as low-
risk, while those scoring >3 overall but <4 in psychosocial items 
are classified as medium-risk. Individuals scoring >3 overall and 
>/=4 in psychosocial items are categorised as high-risk, requiring 
additional structured interventions compared to medium and low-
risk individuals [21].

Exclusion criteria: Contraindications for physical activity, as outlined 
in the Physical Activity Readiness Questionnaire (PAR-Q) [23], include 
individuals with a body mass index greater than 30 [24] and those 
who do not have access to the Internet.

Study population and sampling strategy: Twenty four young 
adults were included using the purposive sampling method. A 
study conducted in the Netherlands observed a 90% adherence 
rate to blended physiotherapeutic intervention (37 out of 41). With 
an absolute precision of 13%, the estimated sample size for this 
study is 21. Additionally, assuming a 10% non-response rate, the 
required sample size for the study is 21+3=24 [19].

Procedure
Phase 1: identification of the risk factors for adherence

A comprehensive literature review was conducted to identify 
global risk factors faced by individuals with low back pain in 
terms of exercise adherence. The primary objective of this review 
was to reduce the impact of barriers to exercise adherence and 
assist physiotherapists in recognising patients at risk of non-
adherence so they can plan accordingly. The identified domains 
included physical, psychological, socio-economic, occupational, and 
accessibility factors, which were further categorised into modifiable 
and non-modifiable risk factors [Annexure-1]. Articles that identified 
risk factors through qualitative research methods were included 

[Table/Fig-2]: Participant performing exercise in face-to-face intervention (Plank).

[Table/Fig-1]: Participant performing exercise in face-to-face intervention (Pelvic 
bridging).

The educational component video aimed to raise awareness about 
NSCLBP, its causes, misconceptions, do’s and don’ts, reasons 
for non-adherence, and the benefits and importance of exercise. 
Instruction audio for the online mode was recorded separately 
and then integrated with the previously recorded educational video.

Phase 3: Feasibility evaluation

The flow chart illustrating the feasibility evaluation phase is depicted in 
[Table/Fig-3]. The feasibility of the blended physiotherapeutic module 
was evaluated during this phase. Individuals presenting with low 

https://jcdr.net/articles/supplementarydata/19873/72754_Annexure 2.docx
https://jcdr.net/articles/supplementarydata/19873/72754_Annexure 2.docx
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[Table/Fig-3]: Flow chart representing the feasibility evaluation phase.
variables (n=24) range mean Standard Deviation (SD)

Age (Years) 20 to 24 22.9 1.4

Height (cm) 145 to 184 161.0 9.0

Weight (Kg) 43 to 77 57.0 10.5

[Table/Fig-4]: Descriptive statistics for age, height, weight.

variables (n=24) Frequency Percentage (%)

Gender
Male 5 20.8

Female 19 79.2

Body mass index

Underweight (<18.5) 5 20.8

Normal weight (18.5 to 25) 15 62.5

Overweight (25 to 30) 4 16.7

Education
Pre-university 5 20.8

Undergraduate 19 79.2

Occupation Unemployed (students) 24 100

Low back pain 
duration

<6 months 2 8.3

6 months to 1 year 7 29.2

1 to 2 years 3 12.5

2 to 4 years 7 29.2

4 to 6 years 4 16.7

6 to 8 years 1 4.2

Keele start back 
screening tool (21)

Low-risk 9 37.5

Medium-risk 15 62.5

[Table/Fig-5]: Demographic characteristics.

RESULTS
In phase 1 of the study, factors affecting individuals with NSCLBP 
in adhering to exercise were identified and subcategorised into 
modifiable and non-modifiable risk factors (refer to [Annexure-1]). 
This study addressed some of the identified barriers in the 
educational module.

A total of 61 individuals were screened for inclusion and exclusion 
criteria. Among them, 37 participants were excluded, with four 
choosing not to participate and 33 not meeting the inclusion criteria. 
Twenty four participants who met the inclusion criteria were selected 
and included in the study using the purposive sampling method. 
There were no dropouts during the study.

The descriptive statistics for age, height, and weight are presented 
in [Table/Fig-4].

Among the 24 participants, there were more female participants 
(n=19) compared to males (n=5) in this study. The duration of 
low back pain for only one participant was six to eight years  
[Table/Fig-5].

The study utilised the Google Classroom app due to its user-
friendly and cost-effective nature, as most participants were active 
users, to share module links for the online mode intervention. A 
total of four weeks of intervention was provided, with each week 
consisting of three alternative days of exercise intervention: two 
sessions of online mode intervention and one session of face-to-
face intervention. Participants were provided with a list of warm-
up and cool-down exercises to choose from according to their 
convenience.

all 24 participants were reminded twice a week: Once on 
the previous day of their online mode intervention through the 
WhatsApp group created for this purpose, and again on the same 
day through the Google Classroom app. Links to the online session 
videos and instructions were shared in the Google Classroom 
application, along with the list of warm-up and cool-down exercises 
(refer to [Annexure 2]). Participants were also given weekly logs to 
record their daily exercise timings.

Participants were required to visit the physiotherapy OPD every third 
alternative day for the face-to-face intervention, which mirrored the 
online mode intervention. The QBPDS and NPRS were recorded 
during the face-to-face sessions every week for four weeks. At 
the end of the 4th week, the weekly logs were collected from the 
participants. There were no dropouts in the study, and no adverse 
events were reported.

The QBPDS was utilised to measure functional disability. It is a 20-
item scale that encompasses all types of physical activities relevant 
to back pain. The total scores range from 0 (indicating no disability) 
to 100 (representing total disability) [26,27]. The NPRS is an 11-
point scale, with total points ranging from 0 (indicating no pain) 
to 10 (representing the worst possible pain) [20]. The proposed 
minimal important change values for the NPRS are 2 and for 
QBDPS are 20 [28].

STATISTICAL ANALYSIS
The data were analysed using SPSS software (SPSS Inc.; Chicago, 
IL) version 29.0.10. The collected data were summarised using 
Descriptive Statistics: frequency, percentage; mean, and Standard 
Deviation (SD). To compare the QBPDS and NPRS scores, repeated 
measures ANOVA was employed.

The Bonferroni test was utilised for pairwise comparisons of QBPDS 
and NPRS scores. A p-value <0.05 was considered significant.

On days 1 and 2 of each week, the intervention was conducted 
online, and on day 3 of each week, a face-to-face session took 
place. During the face-to-face sessions (Day 3 of weeks 1, 2, and 
3), 22 participants completed all the exercises along with warm-up 
and cool-down, and 23 participants completed them in week 4. In 
the online mode intervention, not all participants who performed 
exercises also completed the warm-up and cool-down exercises. 
Only on Day 2 of the 4th week, all 24 participants performed the 
exercises, but only a few did the warm-up and cool-down exercises 
(n=18) [Table/Fig-6].

The repeated measures ANOVA was utilised to compare QBPDS 
scores. There was a significant difference (p<0.001) in QBPDS 
scores across the measurements [Table/Fig-7].

The repeated measures ANOVA were used to compare the NPRS. 
There was a significant difference (p<0.05) in NPRS scores across 
the measurements [Table/Fig-8].

back pain at the Physiotherapy Outpatient Department (OPD) were 
assessed to determine if they met the inclusion criteria. Out of 61 
individuals who visited the physiotherapy OPD, 24 participants were 
included in the study. Informed consent was obtained from all the 
participants included, and baseline data was collected.
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nPrS mean SD “F” p-value

Baseline 2.46 0.66

16.25 <0.001*

Week-1 2.46 0.59

Week-2 1.83 0.57

Week-3 1.63 0.71

Week-4 1.46 0.98

[Table/Fig-8]: Comparison of Numerical Pain Rating Scale (NPRS).
(“F”= Repeated measures ANOVA; * Significant)

Pairwise 
 comparisons

Quebec pain disability 
scale

numerical pain disability 
scale

mean 
 difference p-value

mean 
 difference p-value

Baseline

Week-1 0.79 0.100 0.00 1.000

Week-2 3.04 0.007* 0.63 0.003*

Week-3 5.88 0.002* 0.83 <0.001*

Week-4 6.83 <0.001* 1.00 <0.001*

Week-1

Week-2 2.25 0.061 0.63 0.003*

Week-3 5.08 0.010* 0.83 0.001*

Week-4 6.04 <0.001* 1.00 0.001*

Week-2
Week-3 2.83 0.042* 0.21 1.000

Week-4 3.79 0.001* 0.38 0.470

Week-3 Week-4 0.96 1.000 0.17 1.000

[Table/Fig-9]: Pairwise comparisons of QBPDS and NPRS.
(The bonferroni test is used; *Significant)

to a limited physiotherapist-to-patient ratio. The Google Classroom 
application was chosen for the online mode intervention as it was 
user-friendly, cost-effective, and familiar to most participants.

In contrast, a study conducted in the Netherlands developed a 
blended physiotherapeutic module for non-specific low back pain 
patients. Their intervention included three modules: an educational 
video, an exercise video, and physical activity recommendations, 
which were provided over a period of 12 weeks [19].

In this study, the average percentage of individuals who performed 
exercises for four weeks was 22 out of 24 (91.7%), indicating high 
adherence, which is consistent with a study that reported the 
feasibility of a blended physiotherapeutic module [18].

In the present study, only one day per week of face-to-face 
intervention was included because previous studies have shown 
that in physiotherapy, home-based exercises are crucial for patients 
with low back pain, and technology cannot replace the human 
relationship between the therapist and the patient [13,29].

The educational module and exercise module were included in 
the present study to enhance understanding and awareness of 
low back pain, reduce pain concerns and feelings of dependency, 
and improve feelings of optimism and treatment expectations 
[30-32]. Many guidelines also suggest that education should be 
the primary strategy, with exercise as a secondary strategy for 
the treatment of chronic low back pain [1,4,33]. The exercises 
selected in the present study were chosen with the safety 
of participants in mind, as they had to perform them twice a 
week without supervision. This approach aligns with a study 
that emphasises considering factors such as accessibility, cost, 
suitability, and preferences when selecting the right exercises for 
patients with chronic low back pain [34].

In our study, after four weeks of follow-up, a reduction in pain 
intensity and disability was observed. A significant difference 
(p-value <0.001*) was noted in QBPDS and NPRS scores from 
baseline to week 4. These findings are consistent with studies 
that have shown both supervised and online interventions to 
be effective in reducing pain and disability and improving an 
individual’s functional performance in non-specific low back 
pain cases [35-37]. The study conducted in the Netherlands 
on patients with non-specific low back pain also demonstrated 
positive results in pain reduction and improvement in functional 
performance [18,19].

There is no such database for the Indian population who are 
suffering from chronic low back pain. Since low back pain is 
highly prevalent in India and post-COVID-19 online mode of 
intervention is recognised as a promising approach to managing 

QBPDS mean SD “F” p-value

Baseline 16.83 8.86

20.04 < 0.001*

Week-1 16.04 8.83

Week-2 13.79 6.69

Week-3 10.96 5.31

Week-4 10.00 5.82

[Table/Fig-7]: Comparison of Quebec Back Pain Disability Scale (QBPDS).
(“F”= Repeated measures ANOVA; * Significant)

Exercise Warm-up Cool-down

n % n % n %

W
ee

k-
1

Day-1
Done 23 95.8 15 62.5 15 62.5

Not done 1 4.2 9 37.5 9 37.5

Day-2
Done 22 91.7 15 62.5 15 62.5

Not done 2 8.3 9 37.5 9 37.5

Day-3
Done 22 91.7 22 91.7 22 91.7

Not done 2 8.3 2 8.3 2 8.3

W
ee

k-
2

Day-1
Done 21 87.5 14 58.3 14 58.3

Not done 3 12.5 10 41.7 10 41.7

Day-2
Done 22 91.7 17 70.8 17 70.8

Not done 2 8.3 7 29.2 7 29.2

Day-3
Done 22 91.7 22 91.7 22 91.7

Not done 2 8.3 2 8.3 2 8.3

W
ee

k-
3

Day-1
Done 22 91.7 16 66.7 16 66.7

Not done 2 8.3 8 33.3 8 33.3

Day-2
Done 23 95.8 17 70.8 17 70.8

Not done 1 4.2 7 29.2 7 29.2

Day-3
Done 22 91.7 22 91.7 22 91.7

Not done 2 8.3 2 8.3 2 8.3

W
ee

k-
4

Day-1
Done 23 95.8 17 70.8 17 70.8

Not done 1 4.2 7 29.2 7 29.2

Day-2
Done 24 100 18 75 18 75

Not done 0 0 6 25 6 25

Day-3
Done 23 95.8 23 95.8 23 95.8

Not done 1 4.2 1 4.2 1 4.2

[Table/Fig-6]: Weekly log for blended physiotherapeutic module.

The Bonferroni test was used for the pairwise comparisons of 
QBPDS and NPRS. There were significant differences (p-value 
<0.05) in both QBPDS and NPRS scores from baseline to Weeks 
-2, 3, and 4. Additionally, QBPDS showed significant differences 
(p-value <0.05) from week-1 to weeks 3 and 4, as well as from 
week-2 to weeks 3 and 4. NPRS exhibited significant differences 
(p-value <0.05) from week-1 to weeks 2, 3, and 4 [Table/Fig-9].

DISCUSSION
The primary aim of the present research was to develop and 
assess the feasibility of the blended physiotherapeutic module in 
individuals with NSCLBP. The study consisted of two modules: the 
educational module and the video-instructed real-time exercises 
module. A personalised intervention could not be implemented due 



Jahnavi K Salian and Nityal Kumar Alagingi, Evaluating the Feasibility of a Blended Physiotherapeutic Module www.jcdr.net

Journal of Clinical and Diagnostic Research. 2024 Sep, Vol-18(9): YC10-YC151414

chronic conditions [38,39], a systematic review found that low 
back pain poses an economic burden on individuals in low and 
middle-income countries [40]. So, there is a need for Indian 
physiotherapists to develop databases in regional languages. 
The good life with osteoArthritis in Denmark (GLA:D) manual is 
one such comprehensive database designed to treat knee and 
hip osteoarthritis. It includes supervised exercises and structured 
advice on physical activity [41]. To the best of the author’s 
knowledge, there have been no studies done in India on a blended 
physiotherapeutic approach. This study has paved the way for 
further studies in India and has also saved time and reduced the 
cost of resources. Future studies can be done by including other 
age groups, subgroup analysis, real-time movement analysis, a 
larger sample size with a control group among chronic non-specific 
low back pain individuals. The strength of this study was that the 
prescribed exercises were simple and real-time, and the module 
was less time-consuming and accessible.

Limitation(s)
This study has certain limitations as the findings of the study cannot 
be generalised to the whole population of individuals with chronic 
non-specific low back pain. The level of pain was moderate during 
the baseline (NPRS=/<3 is included in the study), and the long-term 
benefits were not measured.

CONCLUSION(S)
The blended physiotherapeutic module was developed for young 
adults with NSCLBP and was found to be feasible. The factors 
affecting adherence to exercise were also identified. Positive results 
were observed in reducing pain and disability after the second week 
of the intervention.

REFERENCES
 Zaina F, Cote P, Cancelliere C, Di Felice F, Donzelli S, Rauch A, et al. [1]

A systematic review of clinical practice guidelines for persons with non-specific 
low back pain with and without radiculopathy: Identification of Best evidence for 
rehabilitation to develop the WHO’s package of interventions for rehabilitation. 
Arch Phys Med Rehabil. 2023;104(11):1913-27.

 Chang WD, Lin HY, Lai PT. Core strength training for patients with chronic low [2]
back pain. J Phys Ther Sci. 2015;27(3):619-22.

 Ganesh GS, Khan AR, Khan A. A survey of Indian physiotherapists clinical [3]
practice patterns and adherence to clinical guidelines in the management of 
patients with acute low back pain. Musculoskeletal Care. 2023;21(2):478-90.

 Koes BW, van Tulder M, Lin CW, Macedo LG, McAuley J, Maher C. An updated [4]
overview of clinical guidelines for the management of non-specific low back pain 
in primary care. Eur Spine J. 2010;19(12):2075-94.

 Friedrich M, Gittler G, Halberstadt Y, Cermak T, Heiller I. Combined exercise and [5]
motivation program: Effect on the compliance and level of disability of patients 
with chronic low back pain: A randomized controlled trial. Arch Phys Med 
Rehabil. 1998;79(5):475-87.

 Oleske DM, Kwasny MM, Lavender SA, Andersson GB. Participation in [6]
occupational health longitudinal studies: Predictors of missed visits and dropouts. 
Ann Epidemiol. 2007;17(1):09-18.

 Slade SC, Patel S, Underwood M, Keating JL. What are patient beliefs and [7]
perceptions about exercise for nonspecific chronic low back pain? A systematic 
review of qualitative studies. Clin J Pain. 2014;30(11):995-1005.

 Beinart NA, Goodchild CE, Weinman JA, Ayis S, Godfrey EL. Individual and [8]
intervention-related factors associated with adherence to home exercise in 
chronic low back pain: A systematic review. Spine J. 2013;13(12):1940-50.

 Medina-Mirapeix F, Escolar-Reina P, Gascon-Canovas JJ, Montilla-Herrador J, [9]
Jimeno-Serrano FJ, Collins SM. Predictive factors of adherence to frequency 
and duration components in home exercise programs for neck and low back 
pain: An observational study. BMC Musculoskelet Disord. 2009;10(1):155.

 Bansal D, Asrar MM, Ghai B, Pushpendra D. Prevalence and impact of low [10]
back pain in a community-based population in northern India. Pain Physician. 
2020;23(4):E389-98.

 Kongsted A, Ris I, Kjaer P, Hartvigsen J. Self-management at the core of back [11]
pain care: 10 key points for clinicians. Braz J Phys Ther. 2021;25(4):396-406.

 Machado GC, Pinheiro MB, Lee H, Ahmed OH, Hendrick P, Williams C, et al. [12]
Smartphone apps for the self-management of low back pain: A systematic 
review. Best Pract Res Clin Rheumatol. 2016;30(6):1098-109.

 Palazzo C, Klinger E, Dorner V, Kadri A, Thierry O, Boumenir Y, et al. Barriers [13]
to home-based exercise program adherence with chronic low back pain: 
Patient expectations regarding new technologies. Ann Phys Rehabil Med. 
2016;59(2):107-13.

 Wentzel J, van der Vaart R, Bohlmeijer ET, van Gemert-Pijnen JEWC. Mixing [14]
online and face-to-face therapy: How to benefit from blended care in mental 
health care. JMIR Ment Health. 2016;3(1):e9.

 Kloek CJ, Bossen D, Veenhof C, van Dongen JM, Dekker J, de Bakker DH. [15]
Effectiveness and cost-effectiveness of a blended exercise intervention for 
patients with hip and/or knee osteoarthritis: Study protocol of a randomized 
controlled trial. BMC Musculoskelet Disord. 2014;15:269.

 Kloek CJJ, Bossen D, Spreeuwenberg PM, Dekker J, de Bakker DH, Veenhof [16]
C. Effectiveness of a blended physical therapist intervention in people with hip 
osteoarthritis, knee osteoarthritis, or both: A cluster-randomized controlled trial. 
Phys Ther. 2018;98(7):560-70.

 Koppenaal T, Pisters MF, Kloek CJ, Arensman RM, Ostelo RW, Veenhof C. [17]
The 3-month effectiveness of a stratified blended physiotherapy intervention 
in patients with nonspecific low back pain: Cluster randomized controlled trial. 
J Med Internet Res. 2022;24(2):e31675.

 van Tilburg M, Kloek C, Staal JB, Bossen D, Veenhof C. Feasibility of a [18]
stratified blended physiotherapy intervention for patients with non-
specific low back pain: A mixed methods study. Physiother Theory Pract. 
2022;38(2):286-98.

 Kloek CJJ, van Tilburg ML, Staal JB, Veenhof C, Bossen D. Development [19]
and proof of concept of a blended physiotherapeutic intervention for patients 
with non-specific low back pain. Physiotherapy. 2019;105(4):483-91.

 Chiarotto A, Maxwell LJ, Ostelo RW, Boers M, Tugwell P, Terwee CB. [20]
Measurement properties of visual analogue scale, numeric rating scale, and 
pain severity subscale of the brief pain inventory in patients with low back pain: 
A systematic review. J Pain. 2019;20(3):245-63.

 Hill JC, Dunn KM, Lewis M, Mullis R, Main CJ, Foster NE, et al. A primary care [21]
back pain screening tool: Identifying patient subgroups for initial treatment. 
Arthritis Rheum. 2008;59(5):632-41.

 Wakaizumi K, Shinohara Y, Kawate M, Matsudaira K, Oka H, Yamada K, [22]
et al. Exercise effect on pain is associated with negative and positive affective 
components: A large-scale internet-based cross-sectional study in Japan. 
Sci Rep. 2024;14(1):7649.

 Thomas S, Reading J, Shephard RJ. Revision of the Physical Activity Readiness [23]
Questionnaire (PAR-Q). Can J Sport Sci. 1992;17(4):338-45.

 Obesity: Preventing and managing the global epidemic. Report of a WHO [24]
consultation. World Health Organ Tech Rep Ser. 2000;894:i-xii, 01-253.

 Renjith V, Yesodharan R, Noronha JA, Ladd E, George A. Qualitative methods [25]
in health care research. Int J Prev Med. 2021;12:20.

 Speksnijder CM, Koppenaal T, Knottnerus JA, Spigt M, Staal JB, Terwee [26]
CB. Measurement properties of the Quebec Back Pain Disability Scale in 
patients with nonspecific low back pain: Systematic review. Phys Ther. 
2016;96(11):1816-31.

 Kopec JA, Esdaile JM, Abrahamowicz M, Abenhaim L, Wood-Dauphinee S, [27]
Lamping DL, et al. The Quebec Back Pain Disability Scale. Spine (Phila Pa 1976). 
1995;20(3):341-52.

 Ostelo RW, Deyo RA, Stratford P, Waddell G, Croft P, Von Korff M, et al. [28]
Interpreting change scores for pain and functional status in low back pain: 
Towards international consensus regarding minimal important change. Spine 
(Phila Pa 1976). 2008;33(1):90-94.

 Arensman R, Kloek C, Pisters M, Koppenaal T, Ostelo R, Veenhof C. Patient [29]
perspectives on using a smartphone app to support home-based exercise 
during physical therapy treatment: Qualitative study. JMIR Hum Factors. 
2022;9(3):e35316.

 Ogwumike OO, Bashir-Bello F, Kaka B. Patients experiences about exercise [30]
prescription and education in the physiotherapy management of nonspecific 
low-back pain. J Patient Exp. 2020;7(6):1458-65.

 O’Keeffe M, O’Sullivan P, Purtill H, Bargary N, O’Sullivan K. Cognitive functional [31]
therapy compared with a group-based exercise and education intervention for 
chronic low back pain: A multicentre randomised controlled trial. Br J Sports 
Med. 2020;54(13):782-89.

 Cherkin DC, Deyo RA, Street JH, Hunt M, Barlow W. Pitfalls of patient [32]
education. Spine (Phila Pa 1976). 1996;21(3):345-55.

 Miyamoto GC, Lin CC, Cabral CMN, van Dongen JM, van Tulder MW. Cost-[33]
effectiveness of exercise therapy in the treatment of non-specific neck pain 
and low back pain: A systematic review with meta-analysis. Br J Sports Med. 
2019;53(3):172-81.

 Hayden JA, Ellis J, Ogilvie R, Malmivaara A, van Tulder MW. Exercise therapy [34]
for chronic low back pain. Cochrane Database Syst Rev. 2021;9(9):CD009790.

 Rintala A, Rantalainen R, Kaksonen A, Luomajoki H, Kauranen K. mHealth apps [35]
for low back pain self-management: Scoping review. JMIR Mhealth Uhealth. 
2022;10(8):e39682.

 Moreno-Ligero M, Moral-Munoz JA, Salazar A, Failde I. mHealth intervention for [36]
improving pain, quality of life, and functional disability in patients with chronic 
pain: Systematic Review. JMIR Mhealth Uhealth. 2023;11:e40844.

 Kanas M, Faria RS, Salles LG, Sorpreso ICE, Martins DE, Cunha RA da, et al. [37]
Home-based exercise therapy for treating non-specific chronic low back pain. 
Rev Assoc Med Bras. 2018;64(9):824-31.

 Negrini S, Donzelli S, Negrini A, Negrini A, Romano M, Zaina F. Feasibility and [38]
acceptability of telemedicine to substitute outpatient rehabilitation services in 
the COVID-19 emergency in Italy: An observational everyday clinical-life study. 
Arch Phys Med Rehabil. 2020;101(11):2027-32.

 Miller MJ, Pak SS, Keller DR, Barnes DE. Evaluation of pragmatic telehealth [39]
physical therapy implementation during the COVID-19 Pandemic. Phys Ther. 
2021;101(1):pzaa193.



www.jcdr.net Jahnavi K Salian and Nityal Kumar Alagingi, Evaluating the Feasibility of a Blended Physiotherapeutic Module

Journal of Clinical and Diagnostic Research. 2024 Sep, Vol-18(9): YC10-YC15 1515

PartiCularS OF COntriButOrS:
1. Postgraduate Student, Nitte Institute of Physiotherapy, NITTE (Deemed to be University), Mangaluru, Karnataka, India.
2. Assistant Professor, Nitte Institute of Physiotherapy, NITTE (Deemed to be University), Mangaluru, Karnataka, India.

PlagiariSm ChECKing mEthODS: [Jain H et al.]

•  Plagiarism X-checker: May 11, 2024
•  Manual Googling: Jun 07, 2024
•  iThenticate Software: Aug 03, 2024 (12%)

namE, aDDrESS, E-mail iD OF thE COrrESPOnDing authOr:
Dr. Nityal Kumar Alagingi,
Assistant Professor, Nitte Institute of Physiotherapy, NITTE (Deemed to be University), 
Mangaluru-575018, Karnataka, India.
E-mail: nityal86@gmail.com

Date of Submission: may 11, 2024
Date of Peer Review: Jun 05, 2024
Date of Acceptance: aug 05, 2024

Date of Publishing: Sep 01, 2024

authOr DEClaratiOn:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

EtymOlOgy: Author Origin

EmEnDatiOnS: 6

 Fatoye F, Gebrye T, Mbada CE, Useh U. Clinical and economic burden of low [40]
back pain in low- and middle-income countries: A systematic review. BMJ Open. 
2023;13(4):e064119.

 Skou ST, Roos EM. Good life with osteoArthritis in Denmark (GLA:D[41] TM): Evidence-
based education and supervised neuromuscular exercise delivered by certified 
physiotherapists nationwide. BMC Musculoskelet Disord. 2017;18(1):72.

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

